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ABSTRACr

Lee AIAMorr Nationtl Laboratory ●nd Carl Zeiss,
Inc. have built a nmv rmmote-controlled metallo-
graph for um in a low-level radiation baclqround.
“l’ha ❑atallogreph in low coot compared to a con-
verrcionel remote-controlled ❑etallograph. The
❑otore thatdriva the ntege mtionm mnd focun
●re commercially available ●nd attach to the
metallograph without modification. The mmcallo-
graph wmn installed on a drawer in a hllnter ba-
hind a ehteldlng door. Thin allown the ❑etallu-
graph to be reached quickly and eaallv for meln-
tenanca and repair.

1NTR07NICTION

Loe Alamom National Laboratory Group CMWIL
operatee hot celln unetl for examlnatlorr or lr-
radlatad fuel plnn and other radioactive ❑amrrlen.
Our hot cell fmriltty conslntn of tw hlnrkm IIf
hot celle, with ●ach block havlw el~ht cellm.
Each block in separated hv n cnrrltlrrr with four
cellm m IVIVII mltle, and rnch hlurk h~n ● “hlln-
tar” IhaI houetrm ● Hhl-lded, remnt~ •etall~~nraph.
fiin papmr d~ncrlben n nmw remnta-rontrollad
❑atallugrmph Inmtml Ir.d hy Group cf4R-14 to r~plar~
● 20-y_ar-old mutlel lx-nLmd In ,Inm of Itw hlln-
lorfi. T1.r nmu mmtellu~reph lm low ctrmt romparmd
tn u ,.!nwmtllt]nal rem~t~-(.tliltrt)llocl mmlml and
Lmilqtia dmnlHn f9mt~lr*m ftekm II ●amllv arrcmnlhlo

fnr msinlmiawe.

I)ES(:RII’I :ON

flmratInm a~t III- unnmt Inlarlnry pmrfnrmmrm
iIf tlIrI ,Ild mmtal l~i~raph III th~ III lnt OI dmnlnnmtl
for tlw mmamlmnf Itul ill hmta-ga~ radlwarl Iv*
❑mmplen, w- hmfimn Ii) lt)~}k for m rqlarmon! .
(hlr rlrnl proljf!mal wan IiI rnpla, m the ❑sl al lo-
Mrmph willI a ,.,~mri lallv ●vntlahl= rm9nlm-

control Imtl ❑t}(lc+l I Ikm tlIcjnm IInmd fl)r plulonlum
❑nmplrIn, lIIIwOve I , lhm rttnl W-II prilhlhl! Iv@. H’
dlmr IImncd thmmm pr,}hl~m wI III * l:arl Zmlrnm ilII-
[ ir~l PllllilIM@ll! d~~l~r MIMI WXUIBCII d I h-

poaalbillty of mo~ifylng 4 new modal Carl Zaiae
❑etallograph for rmmote control.

DESIGN CRITERIA

We ●etabliahed the following criteria for tha
❑etallograph ●nd the hllmcar.

(1) A highly efficient optical evnc- couplsd to
m etablr, Crmpact platfolm.

(~) T!,c .?oapnnentm to br ,--erctal it~m

adapted tn thr @vnt@m In the ❑omt rost-
effrctlve mannwrm

(1) Radlatii]n-l,ardelle,l upticm were lli Rhlv de-

nlrnhle,

‘f,) Tho m-lallngraph ❑unc ho compatible with the
hllmtrr with minimum mndlflcal ion.

(’i) Th@ mmtallqraph mumt he ●amllv ●rcsemlble
●nd remnvahl- fr(rn th~ hllmtar,

I)FSI:RIPTII)N OF TNE flETA1.1.(H;RAPN

w? cnncludad rhar III- hmmt poemthllttv fnr

●rhl@vlrrR the tfoaimn crl!srla wem III u-- tl,s
(“nrl 7,01mn IMlf am tha haelr unll, Flsur- 1
uhown the IInll , fin Invcrtmd ■lrrnmrop9 that hem
● mtahla nptlcal platfurm ●nd the!wI1l ●ccspt
wnt lhrl Iolmn opttrnl ruqmnentm. It ham ●

rlxd ❑fq- ●d IIIfiwumd hv mov-onl IIf th-
noms p~wr~ ■ms.t ton. u= hmllmv.d that tho cemera
pi,r!, luI,mml on !h@ frml far- ~~f thm ■=lallo-
~raph ● I rinllt •n~l- tII III- qrf tcml amla nf the
,)111-,.1 Ivr”, .,)!11,! ha ,.{nlllimd In ● ll ,}ptil. Sl tUhO
IINIR @mNIRh Ii! ●ntwml rhrnumh rhm ●himldlq of
III- hllmimr for ,~haorvalton ●nd photogrmphv.

rhr remari ●ymtam In ● ●tandard !:arl 7afmm
M(:fII ●u!tmati( ramorm with 4- hv >-In. film f,)r-
Mal . Thr tlluminmll!!n ●vmtem !* ● m!mrrterd ~~-W
R* IMIII ●rt, lemp mtuI,Itwd III ● ●tanderd (:arl Z*lmn
Imq Ihlllmlr.a,
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FiE. 1. Carl Zeiss !M35 Metallograph.

The system in compact and highly stable with
high-performance Carl Zeisri Epiplan Po1 objec-
tlven, The metallograph can do interference
contrmst, polarized light investigations and
standard bright-f ield obaervat tone.

The mot,)r that drives the focueirrg mecha-
nirrm irr a commercial Curl Zeirrrr component that
Is attached directlv, without modification, to
tht, rrraxlal focu Hing knoll of tho mrtnl lograph.
The mrrtorn that drive the X-Y motlonw of tile
f4ta Rv and rntacr thr stn Co are also nlt ached
without mod!flcat ion, Thr. g.ontr<j] ilnitq for thi,
varioun trervo mnror {Irlve t4vtrt emn came from the

[:arl ZcirJm Axi(jmnt prf>~rnm$

(,.arl Zmlnn pr~>vttlrwl thr. harIlr I?f15 metallo-
graph nnd drml~nrwl find I,t lilt .an optical tube
l(,nu onough t,) allow vlowilig and photography nut-
*i,!o lhr hl Inter *hlvldlnu, ‘rtl@ opt I(al tuba
(Fi~, /) In :Ilrvadad and tan ha rernnvrwl by
ninrply ilnmrrrrwing It from thm mwtalloRraphm rhc
mol{}rrr that drive thm n(a~~ in tl!o X rrnd Y ,llrnt-
! i(InrI arm (nperal md IIV a ((ret r,ll {Jnlt (ttfitaldo tllo
!rhirldlnK, ●nd tlIm mtatio in rtltatrml hv a mttt<lr

‘- I

Fig. 2. Optical tube and front face of the
metallograph in the blinter.

Th@ capability to remotely select different
objective for viawing, designed and built at
Los Alareoe, wan achieved by placing n gear around
tho outairte of the objective twrret. A motor and
gear were placed so ● m to engage the turret gear.
The motor rotateo the turret and ob~ectives into
position for viewinp,. A microawitch enga~etl
#t.opn located on the Sear. An each objective
rcrmen into porrit ion for viewing, the micro nwitrh
automatically openm the circuit to ttla drive
mt>t(>r. -hum, rrs each l>bJertive in pooitiorrad for’

X-Y DIRECTION



viewing, the c!?ive motor stops. An encoder vas
also placed on the metallograph and a ring with
different slots was placed on the Cear to cor-
respond with the objectives, The objectives are
numbered, and the encoder detects the number of
the objective in place for viewing. Tl)is number
is displayed near the metallograph controls so
that the operator knows which objective is posi-
tioned for ,~iewing. The objective turret is
shown in Fi&. 4,

Cables are attached to the aperturea of the
metallograph for remote adjustment. A cable was
attached to the rotatable analyzer for remote
cont?ol of the polarized-light capability. The
cable allows the operator to insert or re!ract
the analyzer and rotates it for adjustm. lt,

BLISTER MODIFICATION

A shielding door (shown in Fig. 2) #as built
into the blioter to allow convenient access and
for easy removal and replacemet,t of the metallo-
graph, The door wan fabricated from depleted
uranium fnr maximum shielding and a hole was
machined into [he door to accommodate the optical
tube.

The meta]lo~rsph wntI placed on n drawer for
easy withdrawal from the bllater. A lack on the
drawer lower~ the matullograph for removal and
rnisrs it otter It 1s returned to the blister.
Thr Juck alHo provlden etimy h~ight od)u~tment.
Thiti arranwemrnt is alllnrn In Fig, 5. The ctln-
trolm nnd olrctrlcnl wlrlng for thr motallogr~lplt

wt. t. I htllt Into tho drawer nr, that n mlnlmum of
di~aMHt,ml~lv I* rccl~llrad f{>r rcm[)vi(l~ thv motul ltJ-
~rnl,lt fr(lm (110 hl Imt {r, Tile melallt)xrnpll find
,,pttrnl t,,g ((,nlr(jl are tihc)wn in F’lg. 6.

Fig, 5, Metallograph in place on the jack and
drawer.

We ware u.succrnamfui in ohtalnlns ronbrownin~
optics in the metallograph, Although thi# iQ
a qignlflcant imitation in examination of highly
radlorctive .mmpleo, the otandsrd o~ ;lca can be
rcnlacd msversl times fo; about th= same coot am
nor,hrrrwning ,)pLics,

Lw.j Identicnl motallogtaphn were purchaned and
unr was placw~ in tht. blister. Tl\e mecond unit
waa purch anad AS c backup mnd for uue tn the
metnl logrnphy latl,}ratory. Th!m second metal lo-
Kruph han hmrnn (n operat ion for more than 2 v~are,



DISCUSSION

A low-cost, high-performance system cen be
obtained with other optical systems. The basic
requirements are:

(1) Inverted optical system,

(2) Fixed stage with focusing noeepiece.

(3) Optical path accees at righ engle to the
objective optical axis, preferably a camera
acceee port,

Initial cost aavirigs of thio system over
traditional systems can be from $1OO,OIJO to
$200,000.Reduced maintenance coata (in-lo?,-
level examinations) will contribute additiotml
savings o~.er the life of the instruments,
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All syntemq will require various degrees of
custom modlficatione, b,jt none of theac modifl-
cat(uns ia coat prohibitive.
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